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about litigation on this patent. 
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KEYCITE 



CUS PAT 5074456 COMPOSITE ELECTRODE FOR PLASMA PROCESSES, Assignee: LAM Research 
Corporation (Dec 24, 1991) 

History 

=> 1 COMPOSITE ELECTRODE FOR PLASMA PROCESSES, US PAT 5074456, 1991 WL 

1017069 (U.S. PTO Utility Dec 24, 1991) (NO. 584324) 



Granted Patent 

C 2 US PAT 6415736 GAS DISTRIBUTION APPARATUS FOR SEMICONDUCTOR 

PROCESSING, Assignee: Lam Research Corporation, (U.S. PTO Utility Jul 09, 2002) 



Assignments 

3 Assignee(s): LAM RESEARCH CORPORATION, 4650 CUSHING PARKWAY, FREMONT, CA 
94538 A CORP OF CA, DATE RECORDED: Sep 18, 1990 



Patent Status Files 

. Request for Re-Examination, (OG date: Aug 24, 2004) 
. Request for Re-Examination, (OG date: Jun 15, 2004) 
. , (OG date: Mar 09, 2004) 



Prior Art 

C 7 US PAT 46 1 2077 ELECTRODE FOR PLASMA ETCHING SYSTEM, Assignee: The 

Perkin-Elmer Corporation, (U.S. PTO Utility 1986) 
C 8 US PAT 4407708 METHOD FOR OPERATING A MAGNETRON SPUTTERING APPARATUS, 

Assignee: Eaton Corporation, (U.S. PTO Utility 1983) 
C 9 US PAT 4158589 NEGATIVE ION EXTRACTOR FOR A PLASMA ETCHING APPARATUS, 

Assignee: International Business Machines, (U.S. PTO Utility 1979) 
C 10 US PAT 4590042 PLASMA REACTOR HAVING SLOTTED MANIFOLD, Assignee: Tegal 

Corporation, (U.S. PTO Utility 1986) 
C 11 US PAT 4793975 PLASMA REACTOR WITH REMOVABLE INSERT, Assignee: Tegal 

Corporation, (U.S. PTO Utility 1988) 
C 12 US PAT 4595484 REACTIVE ION ETCHING APPARATUS, Assignee: International Business 

Machines, (U.S. PTO Utility 1986) 
C 1 3 US PAT 45348 1 6 SINGLE WAFER PLASMA ETCH REACTOR, Assignee: International . 

Business Machines, (U.S. PTO Utility 1985) 
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US District Court Civil Docket 

U.S. District - California Northern 
(San Francisco) 

3:03cvl335 

Lam Research Corporation v. Schunk Semiconductor et al 

This case was retrieved from the court on Monday, September 27, 2004 



Date Filed -^0 3/ 27/ 2003^ 
Assigned To: Honorable Charles R Breyer 
Referred To: 
Nature of suit: Patent (830) 

Cause: Patent Infringement 
Lead Docket: None 
Other Docket: None 
Jurisdiction: Federal Question 

Litigants 



Class Code: ADRMOP, A0279, CLOSED, E-Filing, STAYED 
Closed: yes 
Statute: 35:145 
Jury Demand: Both 
Demand Amount: $0 
NOS Description: Patent 



Attorneys 

Beth L Mitchell 

[COR LD NTC] 

Nixon Peabody LLP 

Two Embarcadero Center 

Suite 2700 

San Francisco , CA 94111-3996 
USA 

415/ 984-8200 

Fax : 415-984-8300 

Email: Bappelbaum@nixonpeabody.com 

Glenn Edward Westreich, Esq 

[COR LD NTC] 

Nixon Peabody LLP 

Two Embarcadero Center 

Suite 2700 

San Francisco , CA 94111-3996 
USA 

415-984-8200 

Fax : 415-984-8300 

Email: GWESTREICH@NIXONPEABODY.COM 

Patrick T Michael, Esq 
[COR LD NTC] 
Nixon Peabody LLP 
Two Embarcadero Center 
Suite 2700 

San Francisco , CA 94111-3996 
USA 

415-984-8200 

Fax : 415-984-8300 

Email: Pmichael@nixonpeabody.com 



Schunk Semiconductor 



David R Shaub 
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[COR LD NTC] 

Shaub, Williams & Nunziato LLP 
12121 Wilshire Blvd, Suite 205 
Los Angeles , CA 90025-1165 
USA 

310-826-6678 

Fax : 310-826-8042 

Email: Lawfirm@swn-Law.com 



David R Shaub 
[COR LD NTC] 

Shaub, Williams & Nunziato LLP 
12121 Wilshire Blvd, Suite 205 
Los Angeles , CA 90025-1165 
USA 

310-826-6678 

Fax : 310-826-8042 

Email: Lawfirm@swn-Law.com 

John E Wagner 
[COR LD IMTC] 

Law Offices of John E Wagner 
3541 Ocean View Boulevard 
Glendale,CA 91208 
USA 

818-957-3340 

Fax : 818-957-8123 

Leslie Williams 
[COR LD NTC] 

Shaub, Williams & Nunziato LLP 
12121 Wilshire Blvd, Suite 205 
Los Angeles , CA 90025-1165 
USA 

310-826-6678 

Fax : 310-826-8042 



Date # Proceeding Text 

03/27/2003 1 COMPLAINT For Patent Infringement; Demand For Jury Trial; Certification of Interested Entities 
or Persons, [Summons Issued] against Schunk Semiconductor & Xycarb Ceramics, Inc., [Filing 
Fee: $150.00, receipt number 3345771). Filed by Plaintiff Lam Research Corporation, (tn) 
Additional attachment(s) added on 5/14/2003 (mcl, ). (Entered: 03/27/2003) 

03/27/2003 — Summons Issued as to Schunk Semiconductor ; Xycarb Ceramics, Inc. (tn, ) (Entered: 
03/27/2003) 

03/27/2003 2 ADR SCHEDULING ORDER: Case Management Statement due by 7/22/2003. Initial Case 

Management Conference set for 10:30 a.m. on 7/29/2003. (Attachments: # 1 Standing Order), 
(tn) (Entered: 03/27/2003) 

03/27/2003 - CASE DESIGNATED for Electronic Filing, (tn) (Entered: 03/27/2003) 

03/27/2003 3 REPORT on the filing or determination of an action regarding Patent Infringement, (cc: form 
mailed to register), (tn, ) (Entered: 03/28/2003) 

04/21/2003 4 CLERK'S NOTICE re Consent to Proceed Before a United States Magistrate Judge, due 5/5/03. 
(sp, ) (Entered: 04/21/2003) 

04/21/2003 5 Declination to Proceed Before a U.S. Magistrate Judge by Lam Research Corporation And 
Request for Reassignment To A United States District Judge. (Appelbaum, Beth) (Entered: 
04/21/2003) 

04/21/2003 6 CLERK'S NOTICE of Impending Reassignment to U.S. District Judge (sp, ) (Entered: 
04/21/2003) 

04/22/2003 7 ORDER REASSIGNING CASE. Case reassigned to Judge Charles R. Breyer for all further 
proceedings. Judge Elizabeth D. Laporte no longer assigned to case. Signed by Executive 
Committee on 4/22/03. (as, ) (Entered: 04/22/2003) 
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04/24/2003 8 CLERK'S NOTICE Case Management Conference set for 8/1/2003 at 08:30 AM. (be, ) (Entered: 
04/24/2003) 

05/06/2003 9 SUMMONS Returned Executed, by Lam Research Corporation. Schunk Semiconductor ; Xycarb 
Ceramics, Inc. (mcl, ) Additional attachment(s) added on 5/13/2003 (mcl, ). (Entered: 
05/12/2003) 

05/06/2003 10 Summons Returned Unexecuted - return of original summons, see above #9, filed by Lam 

Research Corporation, (mcl, ) Additional attachment(s) added on 5/13/2003 (mcl, ). (Entered: 
05/12/2003) 

05/12/2003 11 CLERK'S NOTICE re: Failure to E-File and/or Failure to Register as an E-Filer (mcl, ) (Entered: 
05/12/2003) 

05/12/2003 12 ANSWER to Complaint ; jury demand by Xycarb Ceramics, Inc.. (mcl, ) Additional attachment(s) 

added on 5/28/2003 (mcl, ). (Entered: 05/13/2003) 
05/13/2003 13 CLERK'S NOTICE re: Failure to E-File and/or Failure to Register as an E-Filer (mcl, ) (Entered: 

05/13/2003) 

06/12/2003 14 NOTICE of Judge Breyer's Standing Order by Lam Research Corporation, (mcl, ) Additional 
attachment(s) added on 6/17/2003 (mcl, ). (Entered: 06/13/2003) 

06/19/2003 15 MOTION for Temporary Restraining Order filed by Lam Research Corporation. Motion Hearing 
set for 6/20/2003 10:00 AM. (Appelbaum, Beth) (Entered: 06/19/2003) 

06/19/2003 16 DECLARATION in Support re 15 filed by Lam Research Corporation. (Related document(s)15) 
(Appelbaum, Beth) (Entered: 06/19/2003) 



06/19/2003 


17 


DECLARATION in Support re 15 TRO filed by Lam 
15) (Appelbaum, Beth) (Entered: 06/19/2003) 


Research 


Corporation. 


(Related 


document(s) 


06/19/2003 


18 


DECLARATION in Support re 15 TRO filed by Lam 
15) (Appelbaum, Beth) (Entered: 06/19/2003) 


Research 


Corporation. 


(Related 


document(s) 


06/19/2003 


19 


DECLARATION in Support re 15 TRO filed by Lam 
15) (Appelbaum, Beth) (Entered: 06/19/2003) 


Research 


Corporation. 


(Related 


document(s) 


06/19/2003 


20 


DECLARATION in Support re 15 TRO filed by Lam 
15) (Appelbaum, Beth) (Entered: 06/19/2003) 


Research 


Corporation. 


(Related 


document(s) 


06/19/2003 


21 


DECLARATION in Support re 15 TRO filed by Lam 
15) (Appelbaum, Beth) (Entered: 06/19/2003) 


Research 


Corporation. 


(Related 


document(s) 


06/19/2003 


22 


DECLARATION in Support re 15 TRO filed by Lam 
15) (Appelbaum, Beth) (Entered: 06/19/2003) 


Research 


Corporation. 


(Related 


document(s) 


06/19/2003 


23 


DECLARATION in Support re 15 TRO filed by Lam 
15) (Appelbaum, Beth) (Entered: 06/19/2003) 


Research 


Corporation. 


(Related 


document(s) 


06/19/2003 


24 


DECLARATION in Support re 15 TRO filed by Lam 
15) (Appelbaum, Beth) (Entered: 06/19/2003) 


Research 


Corporation. 


(Related 


document(s) 



06/19/2003 25 

06/19/2003 26 

06/19/2003 27 

06/19/2003 28 

06/20/2003 29 

06/20/2003 30 
06/20/2003 

06/23/2003 31 

06/23/2003 32 



Ex Parte MOTION to Expedite Discovery re preliminary injunction filed by Lam Research 
Corporation. Motion Hearing set for 6/20/2003 10:00 AM. (Appelbaum, Beth) (Entered: 
06/19/2003) 

Proposed Order re 25 Expedited Discovery re preliminary injunction by Lam Research 
Corporation. (Appelbaum, Beth) (Entered: 06/19/2003) 



15 TRO by Lam Research Corporation. (Appelbaum, Beth) (Entered: 



Proposed Order n 
06/19/2003) 

AFFIDAVIT of Service for TRO and supporting documents served on see attached service list on 
06/19/2003, filed by Lam Research Corporation. (Appelbaum, Beth) (Entered: 06/19/2003) 

DECLARATION in Support re 15 TRO w/exhibits filed by Lam Research Corporation. (Related 
document(s)lS) (Appelbaum, Beth) (Entered: 06/20/2003) 

Minute Entry: Motion Hearing held on 6/20/2003 before Charles R. Breyer. (Court Reporter 
James Yeomans.) (be, ) (Entered: 06/20/2003) 

Set/Reset Hearings: Motion for TRO Hearing set for 7/3/2003 10:00 AM. (be, ) (Entered: 
06/20/2003) 

Memorandum in Opposition re 15 Plaintiffs Application for TRO filed by Schunk Semiconductor, 
Xycarb Ceramics, Inc.. (Shaub, David) (Entered: 06/23/2003) 

Memorandum in Opposition re 25 Plaintiffs Ex Parte for Expedite Discovery re Preliminary 
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Injunction filed by Schunk Semiconductor, Xycarb Ceramics, Inc.. (Shaub, David) (Entered: 
06/23/2003) 

06/25/2003 33 DECLARATION of Robert F. Brodsky in Opposition re 15 Motion for TRO filed by Schunk 

Semiconductor, Xycarb Ceramics, Inc.. (Related document(s)15) (Shaub, David) Modified on 
6/26/2003 (mcl, ). (Entered: 06/25/2003) 

06/25/2003 34 DECLARATION of Sjoerd Van Den Cruijsem in Opposition re 15 Motion for TRO filed by Schunk 
Semiconductor, Xycarb Ceramics, Inc.. (Related document(s)15) (Shaub, David) Modified on 
6/26/2003 (mcl, ). (Entered: 06/25/2003) 

06/25/2003 35 DECLARATION of George Epstein in Opposition re 15 Motion for TRO filed by Schunk 

Semiconductor, Xycarb Ceramics, Inc.. (Related document(s)15) (Shaub, David) Modified on 
6/26/2003 (mcl, ). (Entered: 06/25/2003) 

06/25/2003 36 DECLARATION of Marcel Michorius in Opposition re 15 Motion for TRO filed by Schunk 

Semiconductor, Xycarb Ceramics, Inc.. (Related document(s)15) (Shaub, David) Modified on 
6/26/2003 (mcl, ). (Entered: 06/25/2003) 

06/25/2003 37 DECLARATION of Jacques Paulus in Opposition re 15 Motion for TRO filed by Schunk 

Semiconductor, Xycarb Ceramics, Inc.. (Related document(s)15) (Shaub, David) Modified on 
6/26/2003 (mcl, ). (Entered: 06/25/2003) 

06/25/2003 38 DECLARATION of Kim Smith in Opposition re 15 Motion for TRO filed by Schunk Semiconductor, 
Xycarb Ceramics, Inc.. (Related document(s)15) (Shaub, David) Modified on 6/26/2003 (mcl, ). 
(Entered: 06/25/2003) 

06/25/2003 39 DECLARATION of John E. Wagner in Opposition re 15 Motion for TRO filed by Schunk 

Semiconductor, Xycarb Ceramics, Inc.. (Related document(s)15) (Shaub, David) Modified on 
6/26/2003 (mcl, ). (Entered: 06/25/2003) 

06/25/2003 40 EXHIBITS re 15 Supplemental Opposition to Motion for TRO filed by Schunk Semiconductor,. 

Xycarb Ceramics, Inc.. (Related document(s)15) (Shaub, David) (Entered: 06/25/2003) 

06/25/2003 41 EXHIBITS re 15 Supplemental Opposition to Motion for TRO filed by Schunk Semiconductor, 
Xycarb Ceramics, Inc.. (Related document(s)15) (Shaub, David) (Entered: 06/25/2003) 

06/25/2003 42 EXHIBITS re 15 Supplemental Opposition to Motion for TRO filed by Schunk Semiconductor, 
Xycarb Ceramics, Inc.. (Related document(s)15) (Shaub, David) (Entered: 06/25/2003) 

06/25/2003 43 EXHIBITS re 15 Supplemental Oppositions to Motion for TRO filed by Schunk Semiconductor, 
Xycarb Ceramics, Inc.. (Related document(s)15) (Shaub, David) (Entered: 06/25/2003) 

06/25/2003 44 Memorandum in Opposition re 15 Motion for TRO filed by Schunk Semiconductor, Xycarb 
Ceramics, Inc.. (Shaub, David) (Entered: 06/25/2003) 

06/30/2003 45 Reply to Opposition re 15 TRO filed by Lam Research Corporation. (Michael, Patrick) (Entered: 
06/30/2003) 

06/30/2003 46 DECLARATION of Ernest Maddock in Support re 15 TRO filed by Lam Research Corporation. 

(Related document(s)15) (Michael, Patrick) Modified on 7/2/2003 (mcl, ). (Entered: 
06/30/2003) 

06/30/2003 47 DECLARATION of Michael Brandt in Support re 15 TRO filed by Lam Research Corporation. 

(Attachments: # 1 Exhibit Letter)(Related document(s)15) (Michael, Patrick) Modified on 
7/2/2003 (mcl, ). (Entered: 06/30/2003) 

06/30/2003 48 DECLARATION of Patrick Michael in Support re 15 TRO filed by Lam Research Corporation. 

(Related document(s)15) (Michael, Patrick) Modified on 7/2/2003 (mcl, ). (Entered: 
06/30/2003) 

06/30/2003 49 DECLARATION of Eric Lenz in Support re 15 TRO filed by Lam Research Corporation. (Related 
document(s)15) (Michael, Patrick) Modified on 7/2/2003 (mcl, ). (Entered: 06/30/2003) 

06/30/2003 50 DECLARATION of Ab Hashemi in Support re 15 TRO filed by Lam Research Corporation. (Related 
document(s)15) (Michael, Patrick) Modified on 7/2/2003 (mcl, ). (Entered: 06/30/2003) 

06/30/2003 51 CERTIFICATE/PROOF OF SERVICE by Lam Research Corporation re 45 TRO (Michael, Patrick) 
(Entered: 06/30/2003) 

07/03/2003 52 Minute Entry: Motion Hearing re 15, 25 held on 7/3/2003 before Charles R. Breyer. (Court 
Reporter Sahar McVickar.) (be, ) (Entered: 07/07/2003) 

07/03/2003 -- Set/Reset Hearings:, Claims Construction Hearing set for 7/31/2003 02:00 PM. (be, ) (Entered: 
07/07/2003) 

07/14/2003 53 STIPULATION BETWEEN PLAINTIFF LAM RESEARCH CORPORATION AND DEFENDANT XYCARB 

CERAMICS INC. REGARDING PRELIMINARY DISCOVERY MATTERS by Lam Research Corporation. 
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(Appelbaum, Beth) Modified on 7/15/2003 (mcl, ). ERRONEOUS DOCKET ENTRY. SEE BELOW 
#54. (Entered: 07/14/2003) 

07/14/2003 54 STIPULATION AND ORDER: (1) CONVERTING PLAINTIFF'S APPLICATION FOR A TEMPORARY 
RESTRAINING ORDER TO A MOTION FOR PRELIMINARY INJUNCTION AND SETTING HEARING 
DATE; (2) SETTING BRIEFING SCHEDULE FOR CLAIM CONSTRUCTION HEARING; AND (3) 
SETTING SUPPLEMENTAL BRIEFING SCHEDULE FOR PLAINTIFF'S MOTION TO ENJOIN XYCARB 
CERAMICS, INC. FROM INFRINGING U.S. PATENT NO. 5,074,456 by Lam Research Corporation. 
(Appelbaum, Beth) (Entered: 07/14/2003) 

07/14/2003 55 STIPULATION BETWEEN PLAINTIFF LAM RESEARCH CORPORATION AND DEFENDANT XYCARB 

CERAMICS INC. REGARDING PRELIMINARY DISCOVERY MATTERS by Lam Research Corporation. 
(Appelbaum, Beth) (Entered: 07/14/2003) 

07/14/2003 56 STIPULATION AND ORDER RESCHEDULING INITIAL CASE MANAGEMENT CONFERENCE by Lam 
Research Corporation. (Appelbaum, Beth) (Entered: 07/14/2003) 

07/15/2003 60 Letter dated 7/14/03 from Beth L. Mitchell to Ms. Espinoza re enclosed stipulation and proposed 
orders, (mcl, ) (Entered: 07/16/2003) 

07/16/2003 57 ORDER Rescheduling Initial Case Management Conference. Signed by Judge Charles R. Breyer 
on 7/15/03. (be, ) (Entered: 07/16/2003) 

07/16/2003 -- Set/Reset Hearings: Initial Case Management Conference set for 9/5/2003 at 08:30 AM. (be, ) 
(Entered: 07/16/2003) 

07/16/2003 58 STIPULATION AND ORDER (1) Convert TRO to Motion for Preliminary Injunction, (2) Setting 

briefing schedule (3) Setting schedule for plaintiffs Moion to Enjoin. Signed by Judge Charles R. 
Breyer on 07/15/03. (be, ) Modified on 7/17/2003 (mcl, ). (Entered: 07/16/2003) 

07/16/2003 -- Set/Reset Hearings: Preliminary Injunction Motion Hearing set for 8/1/2003 10:00 AM. (be, ) 
(Entered: 07/16/2003) 

07/16/2003 59 ORDER regarding Preliminary Discovery Matters. Signed by Judge Charles R. Breyer on 7/15/03. 
(be, ) (Entered: 07/16/2003) 

07/22/2003 61 Lam Research Corporation's Opening Brief Re Claim Construction filed by Lam Research 
Corporation. Motion Hearing set for 7/31/2003 02:00 PM. (Appelbaum, Beth) Modified on 
7/23/2003 (mcl, ). (Entered: 07/22/2003) 

07/22/2003 62 DECLARATION in Support re 61 Declaration of Patrick Michael in Support of Lam Research 

Corporation's Opening Brief Re Claim Construction filed by Lam Research Corporation. (Related 
document(s)61) (Appelbaum, Beth) (Entered: 07/22/2003) 

07/22/2003 63 EXHIBITS re 62 Exhibit 1 to Patrick Michael Declaration in Support of Lam Research 

Corporation's Opening Brief Re Claim Construction filed by Lam Research Corporation. (Related 
document(s)62) (Appelbaum, Beth) (Entered: 07/22/2003) 

07/22/2003 64 EXHIBITS re 62 Exhibit 2 to Patrck Michael Declaration in Support of Lam Research 

Corporation's Opening Brief Re Claim Construction filed by Lam Research Corporation. (Related 
document(s)62) (Appelbaum, Beth) (Entered: 07/22/2003) 

07/22/2003 65 EXHIBITS re 62 Exhibit 3 to Patrick Michael Declaration in Support of Lam Research 

Corporation's Opening Brief Re Claim Construction filed by Lam Research Corporation. (Related 
document(s)62) (Appelbaum, Beth) (Entered: 07/22/2003) 

07/22/2003 66 EXHIBITS re 62 Exhibit 4 to Pratick Michael Declaration in Support of Lam Research 

Corporation's Opening Brief Re Claim Construction filed by Lam Research Corporation. (Related 
document(s)62) (Appelbaum, Beth) (Entered: 07/22/2003) 

07/22/2003 67 EXHIBITS re 62 Exhibit 5 to Patrick Michael Declaration in Support of Lam Research 

Corporation's Opening Brief Re Claim Construction filed by Lam Research Corporation. (Related 
document(s)62) (Appelbaum, Beth) (Entered: 07/22/2003) 

07/22/2003 68 EXHIBITS re 62 Exhibit 6 to Patrick Michael Declaration in Support of Lam Research 

Corporation's Opening Brief Re Claim Construction filed by Lam Research Corporation. (Related 
document(s)62) (Appelbaum, Beth) (Entered: 07/22/2003) 

07/22/2003 69 EXHIBITS re 62 Exhibit 7 to Patrick Michael Declaration in Support of Lam Research 

Corporation's Opening Brief Re Claim Construction filed by Lam Research Corporation. (Related 
document(s)62) (Appelbaum, Beth) (Entered: 07/22/2003) 

07/22/2003 70 EXHIBITS re 62 Exhibit 8 to Patrick Michael Declaration in Support of Lam Research 

Corporation's Opening Brief Re Claim Construction filed by Lam Research Corporation. (Related 
document(s)62) (Appelbaum, Beth) (Entered: 07/22/2003) 

07/22/2003 71 EXHIBITS re 62 Exhibit 9 to Patrick Michael Declaration in Support of Lam Research 
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07/22/2003 72 

07/22/2003 73 

07/22/2003 74 

07/22/2003 75 

07/24/2003 76 

07/24/2003 77 

07/24/2003 78 

07/25/2003 79 

07/28/2003 80 

07/28/2003 81 

07/28/2003 82 

07/28/2003 83 



07/28/2003 85 



07/28/2003 86 



07/28/2003 87 



07/28/2003 89 



Corporation's Opening Brief Re Claim Construction filed by Lam Research Corporation. (Related 
document(s)62) (Appelbaum, Beth) (Entered: 07/22/2003) 

EXHIBITS re 62 Exhibit 10 to Patrick Michael in Support of Lam Research Corporation's Opening 
Brief Re Claim Construction filed by Lam Research Corporation. (Related document(s)62) 
(Appelbaum, Beth) (Entered: 07/22/2003) 

EXHIBITS re 62 Exhibit 11 to Patrick Michael Declaration in Support of Lam Research 
Corporation's Opening Brief Re Claim Construction filed by Lam Research Corporation. (Related 
document(s)62) (Appelbaum, Beth) (Entered: 07/22/2003) 

EXHIBITS re 62 Exhibit 12 to Patrick Michael Declaration in Support of Lam Research 
Corporation's Opening Brief re Claim Construction filed by. Lam Research Corporation. (Related 
document(s)62) (Appelbaum, Beth) (Entered: 07/22/2003) 

. EXHIBITS re 62 Exhibit 13 to Patrick Michael Declaration in Support of Lam Research 
Corporation's Opening Brief Re Claim Construction filed by Lam Research Corporation. (Related 
document(s)62) (Appelbaum, Beth) (Entered: 07/22/2003) 

Request for Judicial Notice Defendant Lam's Administrative Request Pursuant to Civil L.R. 7-10 
to Have Portions of its SupplementalBrief in Support of Motion for Preliminary Injunction and 
Supporting Exhibits Filed Under Seal Pursuant to Civil L.R. 79-5 filed by Lam Research 
Corporation. (Appelbaum, Beth) (Entered: 07/24/2003) 

DECLARATION in Support re 76 Declaration of Beth Mitchell in Support of Lam Research 
Corporation's Administrative Request Pursuant to Civil L.R. 7-10 to Have Portions of its 
Supplemental Brief in Support of Motion for Preliminary Injunction and Supporting Exhibits Filed 
Under Seal Pursuant to Civil L.R. 79-5 filed by Lam Research Corporation. (Related document(s) 
76) (Appelbaum, Beth) (Entered: 07/24/2003) 

Proposed Order re 76 Order Granting Lam Research Corporation's Administrative Request 
Pursuant to Civil L.R. 7-10 to Have Portions of its Supplemental Brief in Support of Motion for 
Preliminary Injunction and Supporting Exhibits Filed Under Seal Pursuant to Civil L.R. 79-5 by 
Lam Research Corporation. (Appelbaum, Beth) (Entered: 07/24/2003) 

ORDER granting Lam Research to have documents filed under seal. Signed by Judge Charles R. 
Breyer on 7/24/03. (be, ) (Entered: 07/25/2003) 

RESPONSE to re 61 Claims Construction Brief by Xycarb Ceramics, Inc.. (Shaub, David) 
(Entered: 07/28/2003) 

DECLARATION of Robert F. Brodsky in Opposition re 61 Claims Construction Brief filed by 
Xycarb Ceramics, Inc.. (Related document(s)61) (Shaub, David) Modified on 7/29/2003 (mcl, ). 
(Entered: 07/28/2003) 

DECLARATION of Sjoerd Van Den Cruijsem in Opposition re 61 Claims Construction Brief filed by 
Xycarb Ceramics, Inc.. (Related document(s)61) (Shaub, David) Modified on 7/29/2003 (mcl, ). 
(Entered: 07/28/2003) 

DECLARATION of David Shaub in Opposition re 61 Claims Construction Brief filed by Xycarb 
Ceramics, Inc.. (Related document(s)61) (Shaub, David) Modified on 7/29/2003 (mcl, ). 
(Entered: 07/28/2003) 

DECLARATION of Jacques Paulus in Opposition re 61 Claims Construction Brief filed by Xycarb 
Ceramics, Inc.. (Related document(s)61) (Shaub, David) Modified on 7/29/2003 (mcl,-). 
(Entered: 07/28/2003) 

Supplemental DECLARATION of Robert F. Brodsky in Opposition re 61 TRO and Resubmitted re 
Claims Construction Brief filed by Xycarb Ceramics, Inc.. (Related document(s)61) (Shaub, 
David) Modified on 7/29/2003 (mcl, ). (Entered: 07/28/2003) 

DECLARATION of Sjoerd Van Den Cruijsem in Opposition re 61 TRO and Resubmitted re Claims 
Construction Brief filed by Xycarb Ceramics, Inc.. (Related document(s)61) (Shaub, David) 
Modified on 7/29/2003 (mcl, ). (Entered: 07/28/2003) 

DECLARATION of George Epstein in Opposition re 61 TRO and Resubmitted re Claims 
Construction Brief filed by Xycarb Ceramics, Inc.. (Related document(s)61) (Shaub, David) 
Modified on 7/29/2003 (mcl, ). (Entered: 07/28/2003) 

DECLARATION of Jacques Paulus in Opposition re 61 TRO and Resubmitted re Claims 
Construction Brief filed by Xycarb Ceramics, Inc.. (Related document(s)61) (Shaub, David) 
Modified on 7/29/2003 (mcl, ). (Entered: 07/28/2003) 

DECLARATION of Kim Smith in Opposition re 61 TRO and Resubmitted re Claims Construction 
Brief filed by Xycarb Ceramics, Inc.. (Related document(s)61) (Shaub, David) Modified on 
7/29/2003 (mcl, ). (Entered: 07/28/2003) 
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EXHIBITS re 61 Response to Claims Construction Brief filed by Xycarb Ceramics, Inc.. (Related 
document(s)61) (Shaub, David) (Entered: 07/28/2003) 

EXHIBITS re 61 Response to Claims Construction Brief filed by Xycarb Ceramics, Inc.. (Related 
document(s)61) (Shaub, David) (Entered: 07/28/2003) 

EXHIBITS re 61 Response to Claims Construction Brief filed by Xycarb Ceramics, Inc.. (Related 
document(s)61) (Shaub, David) (Entered: 07/28/2003) 

EXHIBITS re 61 Response to Claims Construction Brief filed by Xycarb Ceramics, Inc.. (Related 
document(s)61) (Shaub, David) (Entered: 07/28/2003) 

EXHIBITS re 61 Response to Claims Construction Brief filed by Xycarb Ceramics, Inc.. (Related 
document(s)61) (Shaub, David) (Entered: 07/28/2003) 

EXHIBITS re 61 Response to Claims Construction Brief filed by Xycarb Ceramics, Inc.. (Related 
document(s)61) (Shaub, David) (Entered: 07/28/2003) 

EXHIBITS re 61 Response to Claims Construction Brief filed by Xycarb Ceramics, Inc.. (Related 
document(s)61) (Shaub, David) (Entered: 07/28/2003) 

EXHIBIT H re 61 Response to Claims Construction Brief filed by Xycarb Ceramics, Inc.. (Related 
document(s)61) (Shaub, David) Modified on 7/29/2003 (mcl, ). (Entered: 07/28/2003) 

EXHIBITS re 61 Response to Claims Construction Brief filed by Xycarb Ceramics, Inc.. (Related 
document(s)61) (Shaub, David) (Entered: 07/28/2003) 

EXHIBIT J re 61 Response to Claims Construction Brief filed by Xycarb Ceramics, Inc.. (Related 
document(s)61) (Shaub, David) Modified on 7/29/2003 (mcl, ). (Entered: 07/28/2003) 

EXHIBITS re 61 Response to Claims Construction Brief filed by Xycarb Ceramics, Inc.. (Related 
document(s)61) (Shaub, David) Modified on 7/29/2003 (mcl, ). DUPLICATE ENTRY. SEE ABOVE 
#99. (Entered: 07/28/2003) 

EXHIBITS re 61 Response to Claims Construction Brief filed by Xycarb Ceramics, Inc.. (Related 
document(s)61) (Shaub, David) (Entered: 07/28/2003) 

EXHIBITS re 61 Response to Claims Construction Brief filed by Xycarb Ceramics, Inc.. (Related 
document(s)61) (Shaub, David) (Entered: 07/28/2003) 

EXHIBITS re 61 Response to Claims Construction Brief filed by Xycarb Ceramics, Inc.. (Related 
document(s)61) (Shaub, David) (Entered: 07/28/2003) 

EXHIBITS re 61 Response to Claims Construction Brief filed by Xycarb Ceramics, Inc.. (Related 
document(s)61) (Shaub, David) (Entered: 07/28/2003) 

EXHIBITS re 61 Response to Claims Construction Brief filed by Xycarb Ceramics, Inc.. (Related 
document(s)61) (Shaub, David) (Entered: 07/28/2003) 

EXHIBITS re 61 Response to Claims Construction Brief filed by Xycarb Ceramics, Inc.. (Related 
document(s)61) (Shaub, David) (Entered: 07/28/2003) 

EXHIBITS re 61 Response to Claims Construction Brief filed by Xycarb Ceramics, Inc.. (Related 
document(s)61) (Shaub, David) (Entered: 07/28/2003) 

EXHIBITS re 61 (EXHIBIT LIST) Response to Claims Construction Brief filed by Xycarb Ceramics, 
Inc.. (Related document(s)61) (Shaub, David) (Entered: 07/28/2003) 

AFFIDAVIT of Service for Documents Relating to Responding Claims Construction Brief served 
on Nixon Peabody LLP on July 25, 2003, filed by Xycarb Ceramics, Inc.. (Shaub, David) 
(Entered: 07/28/2003) 

MOTION to Strike Excess Pages From Defendant's Brief and Extrinsic Evidence Not Disclosed in 
Defendant's Preliminary Proposed Claim Construction filed by Lam Research Corporation. Motion 
Hearing set for 7/31/2003 02:00 PM. (Appelbaum, Beth) (Entered: 07/29/2003) 

DECLARATION of Lisbeth Bosshart in Opposition re 15 Prelimary Injunction filed by Xycarb 
Ceramics, Inc.. (Related document(s)15) (Shaub, David) Modified on 7/30/2003 (mcl, ). 
(Entered: 07/29/2003) 

Reply to Opposition re 61 Lam Research Corporation's Reply Re: Construction of the Term 
"Bond" in Claim 18 of the '456 Patent filed by Lam Research Corporation. (Appelbaum, Beth) 
(Entered: 07/29/2003) 

DECLARATION of Robert F. Brodsky in Opposition re 15 Preliminary Injunction filed by Xycarb 
Ceramics, Inc.. (Related document(s)15) (Shaub, David) Modified on 7/30/2003 (mcl, ). 
(Entered: 07/29/2003) 

07/29/2003 114 DECLARATION in Support re 112 Declaration of Patrick T. Michael in Support of Plaintiffs Reply 
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07/29/2003 127 
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07/29/2003 129 

07/30/2003 130 

07/30/2003 131 

07/30/2003 132 

07/30/2003 133 

07/30/2003 134 

07/31/2003 135 
07/31/2003 



Re: Construction of the Term "Bonded" in Claim 18 of '456 Patent filed by Lam Research 
Corporation. (Related document(s)112) (Appelbaum, Beth) (Entered: 07/29/2003) 

Brief Lam Research Corporation's Supplemental Brief in Support of Motion for Preliminary 
Injunction to Enjoin Xycarb Ceramics, Inc. from Infringing U.S. Patent 5,074,456 filed by Lam 
Research Corporation. (Appelbaum, Beth) (Entered: 07/29/2003) 

DECLARATION of Sjoerd Van Den Cruijsem in Opposition re 15 Preliminary Injunction filed by 
Xycarb Ceramics, Inc.. (Related document(s)15) (Shaub, David) Modified on 7/30/2003 (mcl, ). 
Additional attachment(s) added on 10/7/2003 (br, COURT STAFF). (Entered: 07/29/2003) 

DECLARATION of Kim Smith in Opposition re 15 Preliminary Injunction filed by Xycarb Ceramics, 
Inc.. (Related document(s)15) (Shaub, David) Modified on 7/30/2003 (mcl, ). (Entered: 
07/29/2003) 

NOTICE re 115 Notice of Lam Reseach Corporation's Supplemental Brief in Support of Motion for 
Preliminary Injunction to Enjoin Xycarb Ceramics, Inc. from Infringing U.S. Patent 5,074,456 
being FILED UNDER SEAL Pursuant to Court Order by Lam Research Corporation. (Appelbaum, 
Beth) (Entered: 07/29/2003) 

EXHIBITS re 15 Preliminary Injunction filed by Xycarb Ceramics, Inc.. (Related document(s)15) 
(Shaub, David) (Entered: 07/29/2003) 

DECLARATION in Support re 115 Second Supplemental Declaration of Ernest Maddock in 
Support of Lam Research Corp.'s Motion for Preliminary Injunction filed by Lam Research 
Corporation. (Related document(s)115) (Appelbaum, Beth) (Entered: 07/29/2003) 

EXHIBITS re 15 Preliminary Injunction filed by Xycarb Ceramics, Inc.. (Related document(s)15) 
(Shaub, David) (Entered: 07/29/2003) 

DECLARATION in Support re 115 Declaration of Eric Lenz in Support of Lam Research 
Corporation's Motion for Preliminary Injunction filed by Lam Research Corporation. (Related 
document(s)115) (Appelbaum, Beth) (Entered: 07/29/2003) 

EXHIBITS re 15 Preliminary Injunction filed by Xycarb Ceramics, Inc.. (Related document(s)15) 
(Shaub, David) (Entered: 07/29/2003) 

EXHIBITS re 15 Preliminary Injunction filed by Xycarb Ceramics, Inc.. (Related document(s)15) 
(Shaub, David) (Entered: 07/29/2003) 

DECLARATION in Support re 115 Declaration of Patrick T. Michael in Support of Supplemental 
Brief in Support of Motion for Preliminary Injunction filed by Lam Research Corporation. (Related 
document(s)115) (Appelbaum, Beth) (Entered: 07/29/2003) 

NOTICE re 125 Exhibit "B" to Declaration of Patrick T. Michael in Support of Supplemental Brief 
in Support of Motion for Preliminary Injunction FILED UNDER SEAL Pursuant to Court Order by 
Lam Research Corporation. (Appelbaum, Beth) (Entered: 07/29/2003) 

NOTICE Plaintiffs Ex Parte Application for Miscellaneous Administrative Order Permitting Visual 
Equipment at Hearing by Lam Research Corporation. (Appelbaum, Beth) (Entered: 07/29/2003) 

STIPULATION Supplemental Stipulation and Order Setting Supplemental Briefing Schedule for 
Plaintiff's Motion to Enjoin Xycarb Ceramics, Inc. from Infringing U.S. Patent No. 5,074,456 by 
Lam Research Corporation. (Appelbaum, Beth) (Entered: 07/29/2003) 

Memorandum in Opposition re 15 Preliminary Injunction filed by Xycarb Ceramics, Inc.. (Shaub, 
David) (Entered: 07/29/2003) 

ORDER granting application to utilize visual aids at hearings. Signed by Judge Charles R. Breyer 
on 7/30/03. (be, ) (Entered: 07/30/2003) 

Memorandum in Opposition re 110 Plaintiffs Motion to Strike filed by Xycarb Ceramics, Inc.. 
(Shaub, David) (Entered: 07/30/2003) 

DECLARATION in Opposition re 15 Motion for Preliminary Injunction filed by Xycarb Ceramics, 
Inc.. (Related document(s)15) (Shaub, David) (Entered: 07/30/2003) 

SUPPLEMENTAL BRIEF in Support re 15 FILED UNDER SEAL filed by Lam Research Corporation. 
(Related document(s)15) (mcl, ) (Entered: 07/31/2003) 

EXHIBITS re 125 FILED UNDER SEAL filed by Lam Research Corporation. (Related document(s) 
125) (mcl, ) (Entered: 07/31/2003) 

ORDER setting supplemental briefing schedule . Signed by Judge Charles R. Breyer on 7/31/03. 
(be, ) (Entered: 07/31/2003) 

Minute Entry: Claims Construction Hearing held on 7/31/2003 before Charles R. Breyer. (Court 
Reporter David Disbrow.) (be, ) (Entered: 08/01/2003) 
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ORDER re: claim construction. Signed by Judge Charles R. Breyer on August 7, 2003. (crblcl, ) 
Additional attachment(s) added on 8/11/2003 (be, ). (Entered: 08/08/2003) 
MOTION for Reconsideration filed by Lam Research Corporation. (Michael, Patrick) (Entered: 
08/29/2003) 

MOTION for Leave to File filed by Lam Research Corporation. (Michael, Patrick) (Entered: 
08/29/2003) 

Proposed Order re 138, 139 by Lam Research Corporation. (Michael, Patrick) (Entered: 
08/29/2003) 

DECLARATION in Support re 138, 139 filed by Lam Research Corporation. (Related document(s) 
138, 139) (Michael, Patrick) (Entered: 08/29/2003) 

CERTIFICATE/PROOF OF SERVICE by Lam Research Corporation re 138, 139 (Michael, Patrick) 
(Entered: 08/29/2003) 

ORDER by Judge Charles R. Breyer granting 138 Motion for Reconsideration, granting 139 
Motion for Leave to File. (crblc2) Additional attachment(s) added on 9/4/2003 (be, COURT 
STAFF). (Entered: 09/03/2003) 

STIPULATION re 143 Stipulation and Order Modifying Briefing Schedule and Continuing Hearing 
Date on Motion for Reconsideration by Lam Research Corporation. (Appelbaum, Beth) (Entered: 
09/11/2003) 

ORDER Modifying Briefing Schedule and Continuing Hearing Date on Motion for Reconsideration. 
Signed by Judge Charles R. Breyer on 10/01/03. (be, COURT STAFF) (Entered: 10/02/2003) 

Set/Reset Hearings: Motion for Reconsideration Hearing set for 11/7/2003 10:00 AM. (be, 
COURT STAFF) (Entered: 10/02/2003) 

.Brief re 138 In Opposition to Motion for Reconsideration filed by Xycarb Ceramics, Inc.. (Related 
document(s)138) (Shaub, David) (Entered: 10/10/2003) 

ERRATA re 138 Opposition to Motion for Reconsideration to Correct Substantive Typographical 
Error by Xycarb Ceramics, Inc.. (Shaub, David) (Entered: 10/16/2003) 

RESPONSE in Support re 110 of Motion For Reconsideration of the Court's Order Re Claim 
Construction filed by Lam Research Corporation. (Michael, Patrick) (Entered: 10/17/2003) 
CERTIFICATE/PROOF OF SERVICE by Lam Research Corporation re 148 (Michael, Patrick) 
(Entered: 10/17/2003) 

ORDER re: further briefing on motion for reconsideration and vacating Nov. 7 oral 
argument.Signed by Judge Charles R. Breyer on November 5, 2003. (crblcl, COURT STAFF) 
(Entered: 11/05/2003) 

Brief re 138 RESPONSE TO THE COURT'S NOVEMBER 5, 2003 ORDER AND INQUIRY IN 
REFERENCE TO LAM'S PENDING MOTION FOR RECONSIDERATION filed by Xycarb Ceramics, 
Inc.. (Related document(s)138) (Shaub, David) (Entered: 11/10/2003) 

Reply to Opposition Reply to Defendant's Response to the Court's November 5, 2003 Order re: 
Motion for Reconsideration of the Court's Order re: Claim Construction filed by Lam Research 
Corporation. (Michael, Patrick) (Entered: 11/14/2003) 

CERTIFICATE/PROOF OF SERVICE by Lam Research Corporation re 152 (Michael, Patrick) 
(Entered: 11/14/2003) 

ORDER by Judge Charles R. Breyer granting motion for reconsideration, (crblcl, COURT STAFF) 
(Filed on 11/18/2003) Additional attachment(s) added on 11/19/2003 (be, COURT STAFF). 
(Entered: 11/18/2003) 

Ex Parte Application re 154, 137 for Clarification of Court's Order of November 18, 2003 filed by 
Xycarb Ceramics, Inc.. (Shaub, David) (Filed on 12/9/2003) (Entered: 12/09/2003) 

CERTIFICATE OF SERVICE by Xycarb Ceramics, Inc. re 155 Ex Parte Application re 154, 137 for 
Clarification of Court's Order of November 18, 2003 (Shaub, David) (Filed on 12/9/2003) 
(Entered: 12/09/2003) 

ORDER by Judge Charles R. Breyer denying 155 Ex Parte Application (crblcl, COURT STAFF) 
(Filed on 12/29/2003) Additional attachment(s) added on 1/5/2004 (be, COURT STAFF). 
(Entered: 12/29/2003) 

158 CLERK'S NOTICE Case Management Conference set for 7/9/2004 08:30 AM. (be, COURT STAFF) 
(Filed on 6/30/2004) (Entered: 06/30/2004) 

159 Proposed Order Stipulation to Stay Proceedings by Lam Research Corporation. (Attachments: # 
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j 1 Proo f of Service)(Michael, Patrick)JFiled on 7/8/2004) (Entered: 07/08/2004) 

^07/08/2004 160 ORDER STAYING CASE. Signed by Judge Charles R. Breyer on 7/08/04. (be, COURT STAFF) 
(Filed on 7/8/2004) (Entered: 07/08/2004) 

07/12/2004 161 ORDER. Signed by Judge Charles R. Breyer on 7/09/04. (be, COURT STAFF) (Filed on 
7/12/2004) (Entered: 07/12/2004) 

07/12/2004 162 ***DUPLICATE DOCUMENT FILED IN ERROR. SEE DOCUMENT 161*** ORDER: Upon stipulation 
of parties that the case should be stayed pending the reexaminination of the validity regarding 
the patent at issue, and GOOD CAUSE APPEARING THEREFOR: the case is administratively 
closed. Nothing contained in this minute entry shall be considered a dismissal or disposition of 
this action, and should further proceedings in this litigation become necessary or desirable, any 
party may initiate it in the same manner as if this order had not been entered. Signed by Judge 
Charles R. Breyer on 7/9/04. (mmt, COURT STAFF) (Filed on 7/12/2004) (Entered: 07/13/2004) 
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Source: Command Searching > Utility. D sign and Plant Patents fTj 
Terms: patn =5074456 (Edit Search | Suggest Terms for My Search ) 

584324 (07) 5074456 December 24, 1991 

UNITED STATES PATENT AND TRADEMARK OFFICE GRANTED PATENT 

5074456 

♦ GET 1st DRAWING SHEET OF 3 
Access PDF of Official Patent * 
Check for Patent Family Report PDF availability * 

* Note: A transactional charge will be incurred for downloading an 
Official Patent or Patent Family Report. Your acceptance of this 
charge occurs in a later step In your session. The transactional 
charge for downloading is outside of customer subscriptions; it is not 
included in any flat rate packages. 

Order Patent File History / Wrapper from RE ED FAX® 
Link to Claims Section 

December 24, 1991 

Composite electrode for plasma processes 

RE EXAM-LITIGATE: May 4, 2004 - Reexamination requested by Westerman, Hattori, 
Daniels & Adrian, LLP, Reexamination No. 90/007,027 (O.G. June 15, 2004) Ex. Gp: 1725 

July 8, 2004 - Reexamination requested by John E. Wagner, Reexamination No. 90/007,114 
(O.G. August 24, 2004) Ex. Gp: 1725 



NOTICE OF LITIGATION 

Lam Research Corporation v. Schunk Semiconductor, et al, Filed March 27, 2003, D.C. N.D. 
California, Doc. No. C-03-1335-EDL 

REISSUE: December 12, 2003 - Reissue Application filed Ex. Gp.: 1725; Re. S.N. 
10/734,073 (O.G. March 9, 2004) 

INVENTOR: Degner, Raymond L. - Los Altos, California, United States (US); Lenz, Eric H. - 
Palo Alto, California, United States (US) 

APPL-NO: 584324 (07) 

FILED-DATE: September 18, 1990 

GRANTED-DATE: December 24, 1991 

ASSIGNEE-AT-ISSUE: LAM Research Corporation, Fremont, California, United States (US), 
02 

ASSIGNEE-AFTER-ISSUE: September 18, 1990 - ASSIGNMENT OF ASSIGNORS INTEREST., 
LAM RESEARCH CORPORATION, 4650 CUSHING PARKWAY, FREMONT, CA 94538 A CORP OF 
CA, Reel and Frame Number: 05455/0064 

LEGAL-REP: Townsend and Townsend 
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PUB-TYPE: December 24, 1991 - Utility Patent having no previously published pre-grant 
publication (A) 

PUB-COUNTRY: United States (US) 
US-MAIN-CL: 228#121 

US-ADDL-CL: 29#592.1, 156*345.34, 156*345.47, 156*914, 204*298.01, 228*122.1, 
228*177, 361*229, 445*51 

CL: 228, 29, 156, 204, 228, 361, 445 

SEARCH-FLD: 228*121, 228*122, 228*123, 228*177, 228*263.12, 445*46, 445*51, 
156*345, 118*621, 250*324, 361*227.-231, 204*298.01, 295*921 

IPC-MAIN-CL: 5B 44C001#22 

IPC-ADDL-CL: C 23C015#0, B 01J019#8, C 23F001#2 

PRIM-EXMR: Heinrich, Samuel M. 

REF-CITED: 

04158589 , June, 1979, Keller et al., United States (US) 
04407708 . October, 1983, Landau, United States (US) 
04534816 . August, 1985, Chen et al., United States (US) 
04590042 . May, 1986, Drage, United States (US) 
04595484 , June, 1986, Giammarco et al., United States (US) 
04612077 . September, 1986, Tracy et al., United States (US) 
04793975 . December, 1988, Drage, United States (US), 21912143 
19731, January, 1988, Japan (JP), 445051 

CORE TERMS: electrode, reactor, plasma, ring, thermal, electrical, bonding, gas, layer, disk, 
wafer, apertures, soldering, bonded, semiconductor, brazing, backing, chemistry, composed, 
exposed, silicon, etchant, housing, disclosure, compatible, thickness, symmetric, chemical, 
enhance, indium 

ENGLISH-ABST: 

An electrode assembly for a plasma reactor, such as a plasma etch or plasma-enhanced 
chemical vapor deposition reactor, comprises an electrode plate having a support frame 
attached to one surface thereof. The electrode plate is composed of a substantially pure 
material which is compatible with a particular reaction being performed in the reactor, while 
the support frame is composed of a material having desirable thermal, electrical, and 
structural characteristics. The support frame is bonded to the electrode plate using a bonding 
layer, usually a ductile metallic bonding layer, which provides effective thermal and electrical 
coupling while permitting a degree of thermal expansion mismatch between the support 
frame and the electrode plate. 

NO-OF-CLAIMS: 36 

EXM PL-CLAIM: 1 

NO-DRWNG-PP: 3 

SUMMARY: 
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1. Field of the Invention 

The present invention relates generally to the design of electrodes used for producing a 
plasma in a reactor vessel. More particularly, the present invention relates to the design of a 
composite electrode useful in plasma reactors, such as plasma etch and plasma- enhanced 
chemical vapor deposition reactors. 

2. Description of the Background Art 

Plasma etching of semiconductor wafers and other substrates relies on the production of 
ionized gaseous species using a radio frequency (rf) discharge at pressures in the range from 
about 0.01 to 10 Torr, commonly referred to as a glow discharge. The charged species react 
with molecules at the surface of the substrate, resulting in volatile reaction products which 
are carried away. 

Several types of etchers are commonly employed in semiconductor fabrication including wet 
chemical (barrel) reactors, vertical dry chemical plasma reactors, and horizontal dry chemical 
plasma reactors. Of interest herein are dry chemical parallel plate plasma reactors. Such 
parallel plate reactors are typically characterized by a reactor volume defined by a pair of 
vertically spaced-apart horizontal electrode plates, although other orientations may also be 
employed. An etchant gas is typically fed through at least one of the electrode plates, and rf 
energy is applied across the electrodes to induce the desired plasma. Parallel plate reactors 
may be configured to process either single or multiple wafers. Single wafer parallel plate 
reactors, because of their highly symmetric electrical field and gas flow characteristics, are 
able to provide highly uniform etching across the surface of the wafer. Parallel plate reactors 
are described in a number of U.S. Pat. Nos. including 4, 612,077; 4,534,816, 4,595,484, 
4,590,042; 4,407,708; and 4, 158,589, the disclosures of which are incorporated herein by 
reference. 

Parallel plate plasma reactors usually operate by introducing a low pressure etchant gas 
through the upper electrode plate and placing a single wafer or multiple wafers over the 
lower electrode. The plasma is uniformly generated as the etchant gas flows downward and 
the rf energy is applied to the reactor, typically across the two electrodes. 

The upper electrode must meet a number of requirements in order to achieve desired 
performance characteristics. Foremost, the electrode must have defined electrical properties, 
such as impedance, current capacity, and the like, in order to couple rf energy into the 
plasma in combination with the lower electrode. Additionally, the upper electrode material 
must be able to withstand prolonged exposure to the generated plasma, and interaction 
between the electrode material and the plasma should not have a deleterious effect on any of 
the desired plasma properties. In particular, the upper electrode should not generate large 
particles or large quantities of particles and should not release heavy metals or other 
contaminants into the zone between the opposed electrodes. Transition group metals 
severely degrade minority carrier lifetimes and significantly increase junction leakage. Alkalis, 
particularly sodium, cause instability in MOS threshold voltages. The temperature 
characteristics of the plasma are also critical to system performance, and it is desirable that 
the electrode be able to be maintained at a uniform, stable temperature across its entire 
surface. Finally, it is often desirable that the etchant gas be introduced through the upper 
electrode. In that case, the electrode material should be machinable in order to form the 
necessary passages and other features for delivering a uniform flow of gas therethrough. 

Heretofore, upper electrodes for parallel plate plasma reactors have generally been formed 
from a single (or coated) material, such as polycrystalline silicon, graphite, aluminum, flame 
sprayed silicon powder on aluminum, or the like. While each of these materials enjoys certain 
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advantages, e.g. polycrystalline silicon is compatible with many plasma chemistries, anodized 
aluminum is relatively inexpensive and easy to fabricate, and graphite is readily machined 
and can be purified to semiconductor purity, no one material has been found to meet all 
electrode requirements. 

Thus, it would be desirable to provide improved upper electrode constructions used in, inter 
alia, parallel plate plasma reactors. Such electrodes should possess desirable electrical and 
thermal properties, and should be compatible with many or all plasma chemistries. In 
particular, it would be desirable if such electrodes were relatively easy and inexpensive to 
fabricate. 

SUMMARY OF THE INVENTION 

According to the present invention, an electrode assembly suitable for use in a parallel plate 
plasma reactor comprises a plate, usually in the form of a disk, composed of a 
"semiconductor purity" material having a substantially uniform thickness. One face of the 
plate is bonded to a support frame composed of an electrically and thermally conductive 
material, leaving the other face substantially flat and free from protuberances. Usually, the 
support frame will be in the form of a ring which is bonded about the periphery of a plate in 
the form of a disk. Preferably, a plate and support frame are bonded together with a 
relatively ductile bonding layer formed by brazing, soldering, or the like. The bonding 
material should be composed of a thermally and electrically conductive material, such as 
metals, conductive epoxies, or the like preferably being formed from low vapor pressure 
materials which will have less tendency to contaminate low pressure reactor environments. 

The present invention comprises the electrode assemblies themselves as well as improved 
parallel plate electrode reactors which incorporate the electrode assemblies as an upper or 
exposed electrode thereof. 

The composite electrodes of the present invention have a number of advantages over 
previous electrodes formed from a single material. The plate portion of the composite 
electrode which is exposed to plasma can be formed from material which is most suitable for 
the processing conditions with less concern for the cost of the material or the ability to 
machine the material. Thus, the material of choice can be dictated primarily by plasma 
chemistry and the desirability to minimize formation of particles and release of other 
contaminates. Similarly, the support frame can be composed of a material which has desired 
electrical, thermal, and structural properties and which can be relatively easily machined or 
otherwise formed into a desired geometry, e. g. a ring. In particular, the material of the 
support frame should not be brittle and should allow attachment within the reactor by bolting 
or other conventional fasteners. The material of the support frame will usually be chosen to 
have a thermal expansion coefficient which is generally compatible with that of the electrode 
plate, but a certain amount of mismatch can be tolerated when the bonding layer is formed 
from a ductile material. In a preferred embodiment, the support frame is chosen to have a 
slightly greater coefficient of thermal expansion. By then joining and/or curing the bonding 
layer at a temperature above the expected operating temperature of the electrode, the 
electrode plate will be maintained under compression, enhancing the durability of the plate. 
In this way, the support frame can be reliably connected to an electrical power source as well 
as a heat sink intended to control the temperature of the electrode. By properly configuring 
the contact area between the support frame and the electrode plate, the rf fields produced by 
the electrode as well as the temperature profile maintained across the electrode can be 
maintained within desired parameters. 

DRWDESC: 



BRIEF DESCRIPTION OF THE DRAWINGS 
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FIG. 1 is an exploded view of an electrode assembly constructed in accordance with the 
principles of the present invention, shown with a portion of the support ring broken away. 

FIG. 2A is a cross-sectional view of the electrode assembly of FIG. 1. 

FIGS. 2B and 2C illustrate cross-sectional views of two alternate embodiments of the 
electrode assembly of the present invention. 

FIG. 3 is a schematic illustration of a plasma reactor system employing the electrode 
assembly of the present invention. 

FIG. 4 is a detailed view of the mounting of the electrode assembly of the present invention 
within the reactor system of FIG. 3. 

DETDESC: 



DESCRIPTION OF THE SPECIFIC EMBODIMENTS 

The present invention provides an improved construction for an electrode assembly useful 
particularly in parallel plate plasma rector apparatus. Such reactor apparatus typically include 
upper and lower electrodes where the upper electrode is mounted in a housing which is 
capable of moving up and down relative to the lower electrode. The lower electrode which is 
generally fixed, will serve as a support service or "chuck" for the semiconductor wafer or 
other article which is being treated. A particular construction for such a reactor is described 
in more detail hereinafter with reference to FIG. 3. 

The electrode assembly of the present invention comprises a generally flat plate, usually in 
the form of a disk having a substantially uniform thickness thereacross, which is composed of 
a material which is "semiconductor pure". Semiconductor purity means that the material is at 
least 99.999% pure and is substantially free of trace contaminants that could interfere with 
the associated wafer fabrication process. In particular, the material should have a total ash 
content of less than 10 parts per million (ppm) including minimal amounts of heavy metal, 
transition group metal, and alkali contaminants which are particularly damaging to silicon 
device performance. 

The plate will provide an electrode surface which is exposed to the plasma in the parallel 
plate or other reactor. Thus, the plate will be composed of a particular semiconductor pure 
material which is selected to be compatible with the plasma chemistry being performed in the 
reactor. Etching is typically performed with halogen-based chemistries, and the materials 
listed in Table 1 below are generally suitable for most such chemistries. This listing is not 
meant to be comprehensive and other electrode materials and plasma chemistries may also 
be used in the present invention. 

TABLE 1 

Graphite 

Polycrystalline silicon 
Quartz 

Glassy carbon 
Single crystal silicon 
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Pyrolytic graphite 
Silicon carbide 
Alumina 
Zirconium 

Diamond-coated materials 
Titanium oxide 

The thickness and other dimensions of the electrode plate are not critical and will be selected 
based on the dimensions of the reactor, cost of the material, machinability of the material, 
material erosion rate, and the like. Usually, however, for expensive material it will be 
desirable to minimize the thickness of the electrode plate while providing sufficient material 
to permit extended use before thinning of the material requires replacement. Most 
commonly, the plate will be in the form of a disc having a diameter in the range from about 
12 cm to 32 cm, usually being in the range from about 15 cm to 25 cm. The thickness of the 
plate will be in the range from about 0.1 cm to 2 cm, usually being in the range from about 
0.3 cm to 1 cm. 

The geometry of the electrode plate will generally be symmetric and relatively simple in order 
to enhance uniform electrical and thermal characteristics as well as minimize stresses which 
might occur during machining, mounting, and/or use of the electrode. The most preferred 
geometry is a round disk. The plate will generally be flat and free from protuberances, but 
the upper face may have ridges, shoulders, or other symmetric features. In particular, a 
peripheral shoulder may be provided to facilitate connection to a support ring, as described 
below. The exposed face of the electrode plate will be free from protuberances and it will 
usually be desirable to form apertures or orifices through the plate in order to facilitate 
introduction of reactant gases into the reactor volume. Such apertures will generally be 
chosen to have symmetrical characteristics, usually having a circular profile, and will be 
typically laid out in a uniform, symmetric pattern which will minimize nonuniformities in the 
thermal, electrical, and structural properties of the disk. 

As an alternative to discrete orifices, electrode plates may be formed from a porous, sintered 
material, as described in U.S. Pat. No. 4, 367, 114, the disclosure of which is incorporated 
herein by reference. In some cases, it will also be possible to form the electrode with a slight 
curvature, as described in U.S. Pat. No. 4,603,466 and 4,615,755, the disclosures of which 
are incorporated herein by reference. The use of such "domed" electrodes, however, is 
generally limited to the electrode which supports the wafer being processed. 

The electrode assembly of the present invention further comprises a support frame which is 
bonded to one face or surface of the electrode plate. The support frame provides mechanical 
support for the electrode plate when mounted in the reactor housing, as discussed 
hereinafter. Additionally, the support frame will provide electrical and thermal connection of 
the electrode plate to the rf source and heat sink provided within the reactor. Thus, the 
support frame is preferably formed from a material having high electrical and thermal 
conductivities. By electrical conductivity, of course, it is meant the materials should have a 
low impedance within the rf range of interest, typically either about 400 kHz or about 13 
MHz. The material of the support frame should be readily machinable so that the support 
frame can be shaped to be compatible with mounting of the electrode assembly in a wide 
variety of parallel plate and other reactor systems. Suitable materials for this support frame 
include graphite, aluminum, copper, stainless steel, and the like. 
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The support frame may assume virtually any geometry, but will preferably have a symmetric 
geometry corresponding to that of the electrode plate, i. e., usually having a circular 
symmetry in order to enhance uniform thermal, electrical, and structural characteristics in 
the electrode assembly during use. In the case of circular electrode plates, i.e. disks, the 
support frame will typically be an annular ring (or include a plurality of concentric annular 
rings) which is bonded about the periphery of one face of surface of the electrode plate. As 
described in more detail hereinafter with reference to the drawings, the use of the annular 
ring defines a region for receiving etchant gases which are then passed through the 
apertures or orifices, when present in the electrode plate. Alternatively, the support frame 
could itself be a disk having apertures aligned with the apertures in the electrode plate (if 
any) to allow introduction of reactant gases. 

Referring now to FIGS. 1 and 2A, an electrode assembly 10 constructed in accordance with 
the principles of the present invention includes plate 12 in the form of a disk and a support 
frame 14 in the form of an annular ring. The electrode plate 12 will generally be formed from 
the materials and have the dimensions set forth above The plate includes apertures 16 
formed near its center in order to distribute a reactant gas therethrough, as described in 
more detail hereinafter. The apertures 16 may extend over a greater portion of the plate 
than illustrated, but will usually be maintained in a symmetric arrangement for the reasons 
discussed above. 



Support ring 14 includes a flange portion 18 and a downward extension portion 20. The 
downward extension is sized to engage the upper surface 22 of electrode disk 12 about its 
periphery. 

Exemplary dimensions for the electrode assembly 10 are set forth herein below. 



TABLE 2 



Dimension Range 



D.sub.l 10-30 cm 
D.sub.2 12-32 cm 
D.sub.3 15-35 cm 
t.sub.l 0.1-2 cm 
t.sub.2 0.2-2 cm 
t.sub.3 0.3-5 cm 



The support ring 14 may be bonded to the electrode plate 12 by any suitable process which 
provides the necessary bonding strength as well as thermal and electrical characteristics. 
Typically, bonding will be performed by either brazing, soldering or use of adhesives to form 
a ductile bonding layer, preferably having a low vapor pressure. The ductility is desirable so 
that any thermal expansion mismatch between the electrode plate 12 and support ring 14 
will not result in breaking or fracturing of the bond, or the electrode plate 12. 
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With both soldering and brazing, a metallic bonding layer will be formed between the 
electrode plate and the support frame. Suitable metals include ductile, low vapor pressure 
metals, such as indium, silver, and alloys thereof. Particularly preferred is the use of indium. 
The characteristics of indium are particularly well balanced for use as the bonding layer. 
Indium is available at relatively high purity, has a high ductility, and provides good wetting of 
and adhesion to other metals. Additionally, indium has moderate strength, a moderate 
melting point, and a relatively low vapor pressure which minimizes loss into the reactor. The 
difference between soldering and brazing is primarily temperature, with soldering generally 
being performed at below about 800. degree. F. and brazing generally being performed at 
above about 800. degree. F. 

In a preferred embodiment, the electrode plate 12 is secured to the support ring 14 by 
soldering with indium at a temperature of about 310. degree. F. to 320[deg] F. Soldering is a 
less expensive process and is particularly suitable for joining materials which have a large 
mismatch in their coefficients of thermal expansion. The relatively low solidification 
temperature of soldered materials minimizes the expansion mismatch at the solidification 
temperature. Brazing will usually provide a higher strength bond, but is suitable only for 
materials which have well matched thermal expansion coefficients in order to avoid high 
stresses in the bonding layer and electrode plate after cooling to room temperature. 

As an alternative to soldering or brazing, the bonding layer may be formed from an 
electrically and thermally conductive adhesive, preferably from a metal filled epoxy such as a 
silver, aluminum, nickel, platinum, gold, iron, and copper-filled epoxy. Suitable metal filled 
epoxies are commercially available from suppliers, such as Devcon Corporation, Thermoset 
Plastics, Shell Company, and Varian Associates. 

The support ring 14 and electrode plate 12 will be bonded at an interface region defined by 
the contact area between the ring and the plate. It will generally be advantageous to 
maximize the interface area in order to enhance thermal and electrical contact as well as 
structural support. Usually, the contact area will have an annular width of at least about 1 
cm, preferably being at least about 1.5 cm. The width may, of course, be greater up to and 
including having contact along the entire rear surface of the plate. 

When employing brazing or soldering, it will usually be desirable to coat thin layers of metal 
on the interface region of both the support frame and the electrode to enhance wetability and 
adhesion of the bonding layer. Suitable metals typically include titanium and nickel, and will 
usually be applied to thicknesses in the range from about 1000 . ANG. to 50,000 [angst] by 
conventional techniques, such as sputtering. 

In forming the electrode assembly 10, it will be desirable to "pre- stress" the support ring 14 
so that it provides a radially-directed inward compression on the electrode plate 12. Such a 
compressive stress helps to inhibit stress fracturing of the electrode plate 12 during use. 
More specifically, by utilizing a support ring 14 which is formed from a material which has a 
slightly larger thermal expansion coefficient than that of the electrode plate, and forming or 
curing the bonding layer at a temperature above the expected operating temperature, the 
support ring will apply a constant compressive force on both the electrode plate and the 
bonding layer. Even when the temperature of the electrode assembly is raised from room 
temperature to the operation temperature, the support ring will still be in compression 
(although reduced relative to room temperature). Thus, thermal cycling will be less likely to 
fracture the electrode plate which is fragile relative to the support ring. 

Referring now to FIGS. 3 and 4, an improved parallel plate reactor system 50 employing the 
electrode assembly 10 of the present invention will be described. The reactor system 50 
includes chamber 52, an inlet load lock 54, and an outlet load lock 56. Construction of a 
suitable reactor housing 52 is described in detail in U.S. Pat. No. 4, 340,462, the disclosure 
of which is incorporated herein by reference. 
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Briefly, the reactor housing 52 includes a lower electrode plate 58 which is adapted to receive 
a single wafer substrate on its upper surface. The electrode assembly 10 is mounted in an 
upper structure 59 which is reciprocally mounted in an open upper end of the reactor 
chamber 52 with a motor-driven screw mechanism 60 capable of raising and lowering the 
upper structure 59. In this way, the gap between the exposed surface of electrode plate 12 
and the lower electrode 58 may be precisely adjusted. 

The load lock mechanisms 54 and 56 include means for transferring single wafers from a 
wafer supply source 62 through the reactor vessel 52 and out to a wafer receptacle 64. The 
construction of suitable load locks and transfer mechanisms are described in detail in U. S. 
Pat. Nos. 4,433, 951; 4,483, 654; 4,728,252; and 4,833,790, the disclosures of which are 
incorporated herein by reference. The reactor system 50 will also include an etchant gas 
source 70 connected to the electrode housing 59 to deliver the etchant gas to the electrode 
assembly 10. The system further includes a blower and main pump 72 used to maintain the 
pressure in the housing 52 at the desired level, typically in the range from about 0.01 to 10 
Torr. The reactor system 50 will also include a cooling water source 74 connected above the 
upper and lower electrodes, as well as a load lock pump 76 for drawing down the pressure in 
load locks 54 and 56. Finally, the system 50 includes an rf power source 78 for supplying the 
necessary excitation voltage to the electrode assembly 10 and lower electrode 58. An 
exemplary power source is described in detail in U. S. Pat. No. 4,871, 421, the disclosure of 
which is' incorporated herein by reference. 

Alternate embodiments of the electrode assembly of the present invention are illustrated in 
FIGS. 2B and 2C. The electrode assembly 10' (FIG. 2B) is similar to electrode assembly 10 
(FIG. 2A), except that the support frame 14" is not an open ring, but rather incorporates a 
disk which contacts the entire upper surface 22' of electrode plate 12'. The disk portion 15 of 
support frame 14' includes apertures 17 which are aligned with apertures 16' in the electrode 
plate 12' to allow passage of a rea'ctant gas. The embodiment of FIG. 2B provides for 
enhanced structural support as well as thermal and electrical contact between the support 
frame and electrode plate. 

The electrode assembly 10" (FIG. 2C) includes three concentric support rings 14a, 15b, and 
14c bonded to the upper surface 22" of the electrode plate 12". The use of multiple support 
rings enhances structural support as well as thermal and electrical contact while leaving 
direct access to apertures 16" in the electrode plate. 

Referring now in particular to FIG. 4, the electrode assembly 10 is mounted in the upper 
structure 59 of reactor housing 52 with the lower surface of electrode disk 12 being exposed 
over its entire area. That is, there is no mechanical structure holding the electrode disk 12 in 
place within upper structure 59. Instead, support ring 14 is secured to a backing plate 80, 
which is typically formed from a metal, such as aluminum. The support ring 14 is attached to 
the backing plate 80, typically using fasteners, (not illustrated), so that continuous contact is 
made between upper exposed surface 82 of the support ring 14 and a lower surface of the 
backing plate 80. A cooling channel 84 is formed in an upper surface of the backing plate 80, 
and the channel is covered by a ring plate 64. Thus, the channel 84 forms a cooling duct for 
receiving cooling water from source 74. Provisions (not shown) for electrically connecting the 
backing plate 80 to the rf power source 78 will also be provided. In this way, electrical and 
thermal contact between the backing plate 80 and the electrode plate 12 is maintained 
through the upper surface of support ring 14. 

Reactant gas from gas panel 70 is fed to electrode plate 12 through central passage 86. The 
gas enters the region between the rear (unexposed) surface of electrode plate 12 and the 
lower surface of backing plate 80. A pair of baffle plates 87 and 88 are provided in the region 
between the backing plate 80 and electrode plate 12 in order to help distribute the gas 
evenly through apertures 16 formed in the electrode plate. The baffle plates may be 
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substantially solid disks including a plurality of apertures (as illustrated) or may alternatively 
be screen members defining a plurality of tortuous paths in order to help distribute the 
reactive gas. 

Additional structure including a first insulating ring 90 and a second insulating ring 92 are 
provided about the outer periphery of the electrode assembly 10. Such structure protects the 
support ring 14 from direct contact with the plasma, enhances the electrical field properties 
of the electrode plate 12 during use, and electrically insulates the electrode assembly 10 
from the upper structure 59. 

Although the foregoing invention has been described in some detail by way of illustration and 
example for purposes of clarity of understanding, it will be obvious that certain changes and 
modifications may be practiced within the scope of the intended claims. 

ENGLISH-CLAIMS: 

Return to Top of Patent 



What is claimed is: 

1. An improved reactor of the type having a first electrode for supporting a substrate, an 
opposed electrode, and means for producing a plasma therebetween, wherein the opposed 
electrode has one face exposed to the first electrode and an opposite face connected to an 
electrical source and a thermal sink, the improvement comprising an opposed electrode 
including (a) an electrode plate composed of a substantially pure material and having a 
substantially uniform thickness and (b) a support frame composed of an electrically and 
thermally conductive material bonded to a back face of the plate, whereby the support frame 
is connected to the electrical source and thermal sink and a front face of the plate which is 
exposed to the first electrode is substantially free from protuberances. 

2. An improved reactor as in claim 1, wherein the opposed electrode is mounted in an 
assembly having an insulating ring which is flush with the entire periphery of the exposed 
face, whereby the support frame is protected from exposure to the plasma. 

3. An improved reactor as in claim 1, wherein the electrode plate comprises a disk. 

4. An improved reactor as in claim 3, wherein the disk includes a plurality of apertures 
therethrough to permit the flow of a reactant gas into the space between the electrodes. 

5. An improved reactor as in claim 3, wherein the support frame comprises a ring which is 
secured about the periphery of the disk. 

6. An improved reactor as in claim 3, wherein the support frame comprises a plurality of 
concentric rings secured to the opposite face of the electrode disk. 

7. An improved reactor as in claim 3, wherein the support frame comprises a flat plate which 
is secured to and covers substantially the entire opposite face of the electrode disk. 

8. An improved parallel electrode reactor as in claim 5, wherein the disk as a diameter in the 
range from about 12 to 32 cm and a thickness in the range from about 0.1 to 2 cm. 

9. An improved reactor as in claim 8, wherein the ring has an annular width in the range 
from about 0.5 to 5 cm and a thickness in the range from about 0.2 to 3 cm. 

10. An improved reactor as in claim 1, wherein the plate is bonded to the support frame by 
means of a bonding layer. 
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11. An improved reactor as in claim 10, wherein the bonding layer is composed of a material 
having a low vapor pressure. 

12. An improved reactor as in claim 11, wherein the bonding layer material is selected from 
the group consisting of indium, silver, and metal-filled epoxies. 

13. An improved reactor as in claim 12, wherein the bonding layer is formed by brazing, 
soldering, or adhesion. 

14. An improved reactor as in claim 13, wherein at least one of the plate and the support 
frame is metallized in the region to be bonded prior to brazing, soldering, or adhesion. 

15. An improved reactor as in claim 10, wherein the bonding layer is substantially free from 
voids and has substantially uniform electrical and thermal conductivities through the region 
of bonding. 

16. An improved reactor as in claim 1, wherein the electrode plate is composed of a pure 
material selected from the group consisting of graphite, polycrystalline silicon, quartz, glassy 
carbon, single crystal silicon, pyrolytic graphite, silicon carbide, alumina, zirconium, diamond- 
coated materials, and titanium oxides. 

17. An improved reactor as in claim 1, wherein the electrically and thermally conductive 
material is selected from the group consisting of graphite, aluminum, copper, and stainless 
steel. 

18. An electrode assembly comprising: 

an electrode composed of a substantially pure material and having a substantially uniform 
thickness; and 

a support ring bonded about the periphery of one face of the disk, leaving the other face 
substantially flat and free from protuberances, wherein the support ring is composed of an 
electrically and thermally conductive material 

19. An electrode assembly as in claim 18, wherein the disk includes a plurality of apertures to 
permit gas flow therethrough. 

20. An electrode assembly as in claim 18, further comprising at least one additional support 
ring mounted concentrically within the peripheral support ring or the one face of the disk. 

21. An electrode assembly as in claim 18, wherein the support ring includes an interior plate 
which contacts substantially the entire one face of the disk. 

22. An electrode assembly as in claim 18, wherein the disk has a diameter in the range from 
about 12 to 32 cm and a thickness in the range from about 0.1 to 2 cm. 

23. An electrode assembly as in claim 18, wherein the ring has an annular width in the range 
from about 0.5 to 5 cm and a thickness in the range from about 0.2 to 3 cm. 

24. An electrode assembly as in claim 18, wherein the disk is bonded to the ring by means of 
a bonding layer. 

25. An electrode assembly as in claim 24, wherein the bonding layer is composed of a ductile 
metal or alloy or a metal-filled epoxy having a low vapor pressure. 
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26. An electrode assembly as in claim 25, wherein the ductile metal or alloy is selected from 
the group consisting of indium, silver, and metal- filled epoxies. 

27. An electrode assembly as in claim 26, wherein the bonding layer is formed by brazing, 
soldering, or adhesion. 

28. An electrode assembly as in claim 27, wherein at least one of the disk and the ring is 
metallized in the region to be bonded prior to brazing, soldering, or adhesion. 

29. An electrode assembly as in claim 24, wherein the bonding layer is substantially free 
from voids and has substantially uniform electrical and thermal conductivities through the 
region of bonding. 

30. An electrode assembly as in claim 18, wherein the material is selected from the group 
consisting of graphite, polycrystalline silicon, quartz, glassy carbon, single crystal silicon, 
pyrolytic graphite, silicon carbide, alumina, zirconium, diamond-coated materials, and 
titanium oxides. 

31. An electrode assembly as in claim 18, wherein the electrically and thermally conductive 
material is selected from the group consisting of graphite, aluminum, copper, and stainless 
steel. 

32. An electrode assembly as in claim 18, wherein the support ring is pre-stressed to impart 
a radially inward compression on the electrode disk. 

33. A method for forming an electrode assembly including a support, ring and an electrode 
plate, said method comprising: 

bonding the support ring about the periphery of the electrode plate at elevated temperature, 
wherein the material of the electrode plate has a higher coefficient of thermal expansion than 
that of the electrode plate; and 

allowing the bonded assembly to return to room temperature, whereby the differential 
contraction imparts the desired stress. 

34. A method as in claim 33, wherein the elevated temperature is chosen to be above an 
expected operating temperature of the electrode assembly. 

35. A method as in claim 33, wherein the electrode plate is formed from a substantially pure 
material selected from the group consisting of graphite, polycrystalline silicon, quartz, glassy 
carbon, single crystal silicon, pyrolytic graphite, silicon carbide, alumina, zirconium, diamond- 
coated materials, and titanium oxides. 

36. An electrode assembly formed by the method of claim 33. 
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1. Knight-Ridder Tribune Business News, March 31, 2006, 5074456, 339 words, Goldman Sachs becomes USJ's top 
shareholder. 

2. Business Wire, August 25, 2003, Monday, 354 words, Schunk Semiconductor Wins Critical Electrode Patent Hearing 
in LAM Suit, SAN FRANCISCO, Aug. 25, 2003 

... U.S. Patent Number 5,074,456, a patent relating to ... 

3. Intellectual Property Today, June, 2003, TECHNO BYTES TM; New Lawsuits; Pg. 22, 126 words, Lam Files Patent 
Infringement Suit Against Schunk Semiconductor/Xycarb Ceramics 

... U.S. Patent No. 5,074,456 entitled "Composite Electrode ... 

4. Electronic News, May 19, 2003, News; Pg. NO, 226 words, Lam Files Suit Over Replacement Parts, Online staff 
... U.S. Patent No. 5,074,456 entitled "Composite Electrode ... 

5. Business Wire, May 14, 2003, Wednesday, 468 words, Lam Files Patent Infringement Suit Against Schunk 
Semiconductor/Xycarb Ceramics, FREMONT, Calif., May 14, 2003 

... U.S. Patent No. 5,074,456 entitled "Composite Electrode ... 

6. PR Newswire, May 13, 1998, Wednesday, Financial News, 1910 words, Summit Medical Announces First Quarter 
ResultsLEXIS-NEXIS Related Topicsno targeted Topics. , MINNEAPOLIS, May 13 

... loss) from operations (2,373,622) (5,074,456) Interest income, net 
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